[Abstract] The pathogenic fungus Ophiostoma novo-ulmi spreads within the secondary xylem vessels of infected elm trees, causing the formation of vessel plugs due to tyloses and gels, which ultimately result in Dutch elm disease. Foliage discoloration, wilting and falling from the tree are typical external leaf symptoms of the disease followed by the subsequent death of sensitive trees. Cellulolytic enzymes produced by the fungus are responsible for the degradation of medium molecular weight macromolecules of cellulose, resulting in the occurrence of secondary cell wall ruptures and cracks in the vessels but rarely in the fibers (Ďurkovič et al., 2014). The goal of this procedure is to evaluate the extent of cellulose degradation by a highly aggressive strain of O. novo-ulmi ssp. americana × novo-ulmi.
Video 1. Separation of the annual ring sections which involve the infection zones
Please down load the video from the link below:
3. Disintegrate separated wood sections into sawdust using a Polymix PX-MFC 90D mill. 4 . Sieve sawdust to a desirable fraction (size 0.50-1.00 mm) and dry in a desiccator. 6. Dry the extracted sawdust in air on bench top overnight, then under vacuum at 50 ± 3 °C for at least 4 h. 7. Place the dry wood sawdust (1 g), acetylacetone (6 ml), dioxane (2 ml), and hydrochloric acid (1.5 ml) into a 50 ml boiling flask.
8. Heat the flask under reflux using a boiling water bath for 30 min, then allow the mixture to cool slowly to near room temperature and add methanol (30-40 ml) in the fume hood.
9. Dry the filtering crucibles in an oven at 105 ± 3 °C for 2 h, then cool down in a desiccator to room temperature and weigh.
10. Filter the mixture through the previously weighed filtering crucibles. Slowly rinse the solids using the following sequence: methanol (100 ml), followed by hot water (40 ml), dioxane (40 ml), and finally methanol (50 ml). During filtration, gently apply a vacuum to remove any liquids. Each rinse step should take approximately 2 min.
11. Dry the crucible and acid insoluble residue (i.e., Seifert's cellulose) at 105 ± 3 °C until a constant weight is achieved, usually a minimum of 90 min. Copyright 
Notes
We have found that syringyl to guaiacyl (S/G) ratio in lignin affected the cellulose degradability by O. novo-ulmi in the infected elm trees (Ďurkovič et al., 2014) . Other recent studies also revealed that an S/G ratio has a significant influence on the cross-linking between lignin and other cell wall components, thus modifying the microscopic structure and topochemistry of the cell wall, the cell wall degradability during chemical and hot-water pretreatments, and the successive hydrolysis of cellulose to glucose (Li et al., 2010; Studer et al., 2011; Papa et al., 2012) . Therefore, we suggest using standard analytical methods such as alkaline nitrobenzene or cupric oxidations, NMR, pyrolysis-gas chromatography-mass spectrometry (Py-GC-MS) or others to determine lignin monomer Copyright © 2015 The Authors; exclusive licensee Bio-protocol LLC.
